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SUMMARY.
In  v i t ro  cu l tu red  p lan t  ce11s  can be  u t i l i zed  fo r  the  produc t ion  o f  va luab le
metabo l i tes .  Many b iochemica l  and phys io log ica l  charac ter is t i cs  o f  in  v i t ro
cu l tu red  p lan t  ce11s  depend on  var ious  env i ronmenta l  parameters ,  such as
the composit ion of the growth mediom in whj-ch many parameters are repre-
sented .  Th is  app l ies  to  many pr imary  b iosyn the t ic  pa thways ,  as  we l l  as  to
the regulat ion of the secondary metabolisÍn. Therefore, the regulat ion of
the  syn thes is  o f  a  cer ta ln  metabo l i te  1n  the  cu l tu red  p lan t  ce11s  can in
principle be manipulated by variat i-ons in the extracel lular medium. In the
f i rs t  paragraphs  o f  chapter  I  a  survey  is  g iven  o f  severa l  p roper t ies  o f
p lan t  ce11s  tha t  can  be  rnan ipu la ted  in ten t iona l l y ,  together  w i th  p roper t ies
tha t  w i l l  change whether  th is  change was in tended or  no t .
In  th ís  thes is  the  produc t ion  o f  L -DOPA wi th  in  v i t ro  g rown ce11s o f  Mucuna
prur iens  L .  was  s tud ied .  There fore ,  ín  the  las t  paragraphs  o f  chapter  1  an
inmpression is given of the place of L-DOPA in the metabolism of higher
p lan ts ,  and in fo rmat ion  is  g iven  on  the  accumula t ion  o f  L -DOPA in  h igher
p lan ts  in  a  quant i ta t i ve  way.
fn the fol lowing chapters, two approaches are described to achieve the
production of L-DOPA wlth suspension grown ce11s. The endogenous production
of L-DOPA and the effect of environmental parameters thereon are studied
(chapters  2  and 3) .  Fur thermore ,  immobi l i zed  ce11s  are  used fo r  the  b io -
transforrnation of L-tyrosine into L-DOPA and of N-formyl-tyroslne into
N- fo rmy1-DOPA.  As  an  en t rapment  na t r i x ,  ca lc ium a lg ina te  was used (chapters
6  a n d  7 ) .
From suspens ion  cu l tu res ,  a  pheno lox idase was pur i f ied  and charac ter ized
(chapter  4 )  and in  chapter  5  some methods  are  descr ibed to  inc rease the
ac t iv i t y  o f  the  pheno lox idase in  ce11 suspens ion  cu l tu res .
An approach as outl ined above starts with the lnit iat lon of cal lus and ce11
suspension cultures of M.pruriens and the identj-f icat ion of L-DOPA. The
induction of ca11us and ce11 suspension cultures, together wlth the iden-
t i f icat ion of L-DOPA by a number of chromatographic methods and by means
of  mass  spec t romet ry  a re  repor ted  in  chapter  2 .  A  compar ison is  a lso  made
between dif ferent ce11 l ines with respect to growth and L-DOPA content.
In chapter 3, the variat ion of the L-DOPA content of a ce11 l ine is fol lowed
over  a  per iod  o f  two years .
The e f fec t  o f  the  concent ra t ion  o f  the  major  nu t r ien ts  sucrose,  n i t ra te  and
ammonlum, phosphate and of the synthetic auxin 2,4-D are studied. I11umi-
nation of the cultures and the addit ion of L-tyrosine to the growth medium
were also found to inf luence the endogenous production of L-DOPA. In the
ce11 suspension cultures L-DOPA is accumulated intracel lularly.
From ce11 suspens ion  cu l tu res  o f  M.prur iens  a  pheno lox idase cou ld  be
pur i f ied .  In  chapter  4  the  pur i f i ca t ion  procedure  is  descr ibed,  and the
enzyme is characterized with respect to pH optima, rnolecular weight,
kinetic paraneters for some substrates and i ts behaviour in the presence
of  some inh ib i to rs .
In chapter 5 the effect of nitrogen l imitat ion and of the addit ion of pFPA
and ethionj-ne on the accumulation of L-DOPA and on the activi ty of phenol-
oxidase in ce11 susoension cultures is descríbed.
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Ni t r ogen  l im i t a t i on ,  as  we l l  as  t he  add i t i on  o f  pFPA  o r  e th i on ine  had  a
nega t i ve  e f f ec t  on  t he  accumu la t i on  o f  L -DOPA.  Howeve r ,  t he  pheno lox i dase
ac t i v i t y  i n  t he  ce l l -  cu l t u res  was  s t imu la ted  by  t he  man lpu la t i ons  men t i oned
above .  Th í s  e f f ec t  cou ld  be  u t i l i zed  i n  a l g i na te  en t rapped  ce11s  t o  i nc rease
f h ê  r a t ê  o f  s v n t h c s i s  o f  L - D O P A  f r o m  L h e  d i r e c t  n r ê c r r r s o r  J . - t v r o s i n e -  w h e n
the  ce11s  we re  t r ea ted  w í t h  pFPA  p r i o r  t o  en t rapmen t .
When  L - t y ros i ne  1s  t r ans fo rmed  i n to  L -DOPA by  a l g l na te  en t rapped  ce l l s  o f
M .p ru r i ens ,  t he  L -DOPA i s  r e l eased  i n t o  t he  su r round ing  med ium by  t he  p l an t
ce11s .  The  compos i t i on  o f  t he  med ium i n  wh i ch  t he  b i o t r ans fo rma t i on  i s
pe r f o rmed  l s  no t  ve r y  c r i t i ca l ,  wh i ch  o f f e r s  t he  poss ib i l i t y  t o  use  a  ve ry
s imp l i f i ed  med ium ( chap te r  6 ) .
I n  chap te r  7  t he  b i o t r ans fo rma t i on  o f  L - t y ros i ne  i n t o  L -DOPA,  and  a l so
the  b i o t r ans fo rma t i on  o f  N - f o rmy l - t y ros i ne  i n t o  N - fo rmy l -DOPA a re  f u r t he r
op t lm l zed  i n  t e r rns  t ha t  a re  r e l evan t  f o r  t he  enzy rna t i c  t r ans fo rma t i on  and
pa rame te rs  t ha t  a re  r e l evan t  f o r  t he  en t rapped  ce11  sys tem.
T n  c h a n t e r  8  r h e  r e s u l t s  a s  d e s c r i b e d  i n  t h i s  t h e s i s  w i t h  r e s n e c l  l o  t h ê
endogenous  p roduc t i on  o f  L -DOPA a re  compared  t o  r he  resu l t s  ob ta i ned  by
o L h e r  r e s e a r c h  g r o u p s  w i t h  t h e  s a m e  o r  a  c l o s e l y  r e l a t e d  s p e c i e s .
A  p o s s l b l e  e x p l a n a t i o n  i s  g i v e n  f o r  t h e  r r e l e a s e  e f f e c t r a s  d e s c r l b e d  i n
chap te r  6 .
F i na l l y ,  t he  pe r f o rmance  o f  t he  endogenous  p roduc t t on  o f  L -DOPA by  t he  ce l l
suspens ion  cu l t u res  and  o f  t he  b i o t r ans fo rma t i on  by  a l g i na te -en t rapped
e o l l q  r r a  r n m n e r a d
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